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The rocks in the Blaek Range tin distriot, as napped, are
divided in%o six units. The four lower units are predominamtly
of voloanic origin and comprise lava flowse, tuff, end breesia, -
which renge in somposition from basaltic to litie. The sum
of their maximm thioknesses exseeds 85,000 Teo¥) but the great-
est aggregats thickness at any one place was prodebly somsider-
ably less than that, for there is much interfingering ef these
volcanic units. The two upper units are dominantly wateriaid
deposits derived from the volcanic rocks. Their \ ]
thickness in the area mapped 1s more than 800 feet, in
places it may be as much as 1,000 feet. .

The unite are separaetéd from eech other by pronounsed ere-
slonal unconformities, and therd are many minor uneonformities
within the units. The rocks are partly altered but are not
metamorphosed in the usual sense of the word. Although in large
areas they appear to have been slightly tilted, they are not
folded, and at most places where they dip at angles of less' tham
35° their dips are clearly inftiasl, eonfox-d:: reughly with the
eroded slopes on whicH the dbeds were deposited or the laves
poured out. Tne steep dip of the sheeting in the lavas at ecer-
tain places merely indicates the directign of flow at those
places just before tie lava solidified. Some small faults have
been found, and others are doubtless ooncealed by alluvium er
earlier gravel. The largest displacement observed along
fault is about 250 feet. The present basinlike struoture the
separate areas within this distriot 1s probably a result of
faulting. -

The oldest rocks exposed in the tin distriet are probably
underlain by Paleozoic sedimentary rocks, for She Abe sandstone,
of Permian age, crops out west of Chloride, a few miles east of
the area mapped. The volcanic rocks are undoubtedly Terti in
large part, and they may all be Tertiary. Part of the clastiec
unit (QTc) also may be Tertiary, as this unit seems to eorre-
spond to what is known as the Oila conglomerate, of late Terti-
ary and Quaternary age, in western New Mexico and essterm Ari-
zona.

The six units are described below in order of age.

Tin-bearing placer of commercial or ‘' Lower basic volcanic series
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The rocks of the lower basic volcanic series (The) are domi-
2 nantly basaltic and andesitic lavas, with some flows of daeite
Tin prospect and latite. The lavas are interbedded with tuff, breccia, and
waterlaid clastic sediments that also have the compositiom of
basic to intermediate volcanic rocke. Most of the flows and the
layers of breccla are dark gray, green, blue-green, or purplish,
but some are light-colored. The Lase of the series does not
crop out in this district, but the part exposed has & maximum
thickness of about 1,000 feet. The euntire series is alte »
and i1ts most altered rocks contain abundant pyrite.

Felsitic volcanic series

The rocks of the felaitic volcamic serles (Tfl) are mainly
lavas, which are generally whitish or pinkish in color and
largely felsitic in texture. Most of the lava flows are fine-
grained porphyritic rhyolite, but a few are andesite and latite.
Tuff, breccia, and waterlaid clastic sediments are interbedded
with the flows in a few places. All the clastic and pyroclastic
rocks are well cenented, but they generslly appear fresher tham °
the light-colored tuff and breccia of the lower basic volcanic
series (Tba). The thickness of the series in the tin distriot
ranges from 50 to about 700 feet.

Rhyolitic volcanic series

The rhyolitic volcanic series (Tt) is almost entirely con-
fined to the west side of the Continental Divide. It occupliee
large areass widely distributed through the tin district, but it
i1s best exposed along Diamond Creek. Tne maximum thickness eof
the series 1s now about 1,800 feet, but 1t sust once have been
mich preater, for rhyolite debris is abundant in the overlying
clastic unit (QTc). In a few places the rayolitic series is
absent and the clastic unit 1ies directly on the feleitie rocks
(TeL)

The serles comprises tuff, Lreccla, some sandstone and oon=
glomerate, thick flows of porphyritic rhyolite (Tr), and thin
flows of latite and banded rhyolite (Tl). The porphyritioc rhy-
olite, which contains most of the tin-bearing veins in the dis-
trict, 1s dominant in the lower part of the series; the latite
a~d banded rhyolite are dominant in the upper part. The
lite flows are 1ight sray to reddish brown, and the latite is
derk <ray. The tuff, breccias, and clastic beds are mostly
light-colored, largely pale yellow or reddish, and are so much
alike that 1t has not been possible to map them separately.
They are interfingered with the flows and pinch out in many
places, as along Diamond Creek. The clastic rocks are o re-
tively fresh, and unlike those of the felsitic series (Tfl they
are poorly consolidated.

The porphyritic rhyolite (Tr) 1is fairly uniform in genersl
appearance throughout the area mapped, but it shows minor dif-
ferences in texture and in the relative abundance of the con-
stituent minerals. These differences, together with the diverse
attitudes of the flow lavers, are believed to indicate that the
lava was extruded frow several centers. Certain areas of rhyo-
lite in wnich the sheeting 1is persistently steep are thought to
mark tne location of vents. One of the vents may be underneath
the rhvolite that crops out along Diamond Creek, anobher between
Seventyfour Draw and Stiver Creek, and a third in the large area
between Alexander Canyon and Sgyuiaw Creek. The rhyolite between
Beaver, Indian, Taylor, and Whitetall Creeks appears to have
i.een extrided from another set of vents nearby. The flows be-
tween Squaw Creek and Corduroy Canyon presumably had a separate
source; those near the north edge of the map and those in the
viecinity of .lardcastle Creek probably were extruded from vents
beneeta them. INo conjlecture is offered regarding the source of
the thin flat-lving flows that are exposed near Indian Peak, be-
tween Corduroy and Kallroad Canyons; these flows overlie nearly
norizontal :eds of rhyolite tuff, which in turn overlie the rhy-
olite flows farther north and farther south.

Upper basic volcanic serles

The upper bYbasic volcanic series (QTb) consists nainly of
oasoltic lava flows, with which tiin beds of rhyolitic tuff and
waterluid sandstone and conglomerate are interbedded in a few
rlaces. The basalt is best exposed in Pelona Mountain, where it
1s at least 1,500 feet thick, and in Beaver Creek Canyon. The
upper 1,500 feet of Black Mountain, which 1s on the weat side of
Feaver Creek and west of the area mapped, appears to consist
wholly of hasalt. The basalt was probably extruded in part from
beneati. Pelona Mountaln a:nd in part from beneath Black Mountain.
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Clastic unit
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Clastit beds are exposed over the greater part of the area
napred. The clastic unit (QTc) comprises teds of three distinct
types, which are not differentiated on thie rap. Thin-bedded
tuff o:cars near the base in a few places, notably along Beaver
Creex north of beaveranead. The greater part of the unit con-
sista of waterlald, poorly sorted, moderately well cenented
~ravel, containing a large psrcentage of tuff eroded from the
volcanic series. The uppsrmost Leds, which are riostly unconsol-
‘dated, consist malnly of water-worn fragments of volcanic rock,
with ver:r little tuff.

All of tihese rudely becdded, water-deposited clastic sedi-
s.ents were undoubtedly deposited during the same reneral period
<7 time. The areas 1. wh'c: the beds were deposited were pre-
simably interconnected by dratnage-ways duri-g rost of that
time, as the unit contains no fine-grained lake-bLed sedinents,
s.ch as are generally formed in closed basins. There are a few
erosional uncenfornities witiiln the unit. Sone failts cut the
"lrwer teds tut apparently do nct affect the upper beds, indicat-
‘ng that the fa:lting occurred within the period during whieh
t..1s unit was :eling deposited.

The clastic unit contains s 11ittle cassiterite (tin oxide)
tut not eno 'wvh to make 1t workable as placer ground.

Before t:ie present valleys and zulllies were formed, the
rocks In the area s'iown on the map were eroded, for the riost
part, o u nenrly flat surface with a yentle slope to the west.
A fe~n ..1113, however, s.ch as Pciler Pesk and the Indian Peaks,
rise above t:ls surface. Ir some plades the upland plain has a
cover of grevel a few !'.ches to about S feet thick, which has
not been siow: on the map. Tihe u~e of this gravel !s between
that of trne clastic unit (QTc) and that of the alluvium (Qal).
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Alluvium

> < A
7, <. * Alexande Alluvium (qel) covers tue oottoms of all the valleys in the
; district but s s.own on the map only where 't is mcore than
atout 4 feet thick., The rreatest thickness of alluvium observed
is about 35 feet, bHut it may be as much as 50 feet in a few
piace8, The raterisl varles greatly In character from place to
rlace, tut in generaul it 1s fairly course, and boulders as much
s 3 feet ! dlameter sre common at some localitles. Nearly all
the placer ti: ~lned from the district has come from this re-
centl: depoasited ulluvium,

Mireral deposits

siv-tenring veins.--Nearly all t.e tin-besring veins known
to erzcap It tR0s CTslplct ure 1:. the porphiyritic facles (Tr) of
“hie rhyoiltle vouicanic serles (Tt). A few veinlets of limonitic
Fo8san Lave teen found n the felsite volcanics (Tfl), for exam-
rle north of Scales Creex, .t they contaln little ti. The
veins {n the porphvritic r.yolite are mairly strin-ers that con-
s!st predominan~ly of srecularite (trom oxlde) and cassiterite
{iin ozlde); the yroortion of cassiterite ranzea from a few
percent 1o as "v.cn a3 .0 ;ercent, the uverage being about 20 or
5o percent. Tre velns alsc contain o little magnetite, together
witl. minor guantftles of the s!'licon d.oxldes cristobalite and
tridyrite and of fluor'te, chalcedony, opal, quartz, and zeo-
ittea. 1/ The veins ere all small, most of them ranging in size
from tnl* Tillms 1 or 2 feet long to tabular bodies an inch thick
and <0 to 30 feet long. A Tew "f the larger veins include
lenses 2 to C Inclues thick and 1 to 4 feet long.
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-in piacers.--Flucer depos!ts of tin occur spar'ngly in the
prermost gravels of the zlastic unit (QTe), for example, in the
soinity <f Foller feak. Larger juartities are found in the
alluvial deposits (lal) of the stream valleys end in the resid-
i6l soll wnd clope wash ot higher levels thun the stream depos-
its. Tne plucers are mostly near the outcrops of the tin-bear-
‘rg velna in the rhyclite, as on Squaw Creek and Hardcastle
‘reex, tut sorie Of them are near thne Hutcrops of tin-bearing
<ravelis in the clastic urlt, from which they have Leen reconcen-
trated.

Oth r.i-eral uerosits.--Some beds of kaolinized

; urkey Rur, near the west edge of
the area niappe<d, Linve been prospected as u po:;iblo source of
zaolin, and two snall excavations have been made nearby in rock
that is sald to be old-bearing.

Suggestions for prospecting

Sear:: for tin-bearing veins may safely bLe confined to the
porphyritic rhyolite. Placer tin, being derived primarily frem
tl.ese ve'ns, 1s most likely to be found in slope wash on porphy-
ritic rhyolite, snd 1n alluvium near outcrops of that rock. Flat
eroasion s:rfaces of rhyolite and shiallow draws on those surfaces
appear to offer the greatest promise. The known placers are
si.allow and of small volume, and any others found will probably
te of the same chwracter. The work done thus far has indicated
that the grade of the placer gravel decreases as its thickness
increases. The clastic unit and the deepest alluvial deposits
have not been explored to any great extent, but such explora-
t'on would be costly and seems unlikely to result in the find-
ing of tin in commercial g:antitles. Small tin-bearing vein- .
iets will probably be uncovered in nining placer deposits in
the residual soll and slope wash on the rhyolite, but if these
veinlets are not large encugh al the surface to warrant mining
it does not seem advisable to follow them far dowrward.

1/ Fries, Carl, Jr., Tin deposits of the Black Range, .
Catron and Sierrs Counties, N. Mex.: U. S. Geol. Survey Bull.
922-M, p. 364, 1940.
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